Do you have a biosafety question and you're not sure where to go for an answer? Send your questions to this "Ask the Experts" column and I'll get them answered for you. Drawing from my own experience and that of other experts in the field, I'll try to compile a thorough and comprehensive answer for you. Please e-mail your questions to jkeene@biohaztec.com or to the Editor, Ira Salkin, at irasalkin@aol.com.
Question:
What type of programs should be in place for the maintenance of facility systems (HVAC, plumbing and biannual certification) and fixed equipment (autoclaves, freezers, centrifuges, etc.) in Biosafety Level 3 (BSL-3) labs?
Answer:
Biosafety Level 3 laboratories should be designed to insure containment. This requires a realistic evaluation of the design with regard to safety considerations. Many architects and construction engineers are not qualified to make such evaluations, even if they have "designed and built many containment laboratories." Institutions and companies considering building containment facilities should insure that they involve experts in biological laboratory containment in the design and construction phases of these laboratories, either as members of the architectural and engineering firmts) , or, preferably, on their own (I.e., competent professional biosafety consultants). Personnel involved in the design, construction, or renovation of containment space should be aware of and should, at a minimum, follow the NIH Guidelines for Design and Construction of Laboratories. The Design Criteria section of these 86 guidelines states, "In all new construction, all access to critical mechanical equipment (ventilation ducts, fans, piping, etc.) must be provided outside of the containment facility." (Emphasis added.) These NIH Design Criteria Guidelines are available on the Internet at http://www.des.od.nih.gov/e Web/planning/html/ nihpol.hrm.
In addition to building the facility to minimize the need for internal maintenance, developing a sitespecific protocol for maintenance personnel is imperative. It should always be kept in mind that containment laboratories are not contaminated as long as personnel are following proscribed protocols and no accidental spills have occurred. This fact should be communicated to all personnel. The following material is basic information that should be considered when maintenance personnel are required to enter containment laboratories.
Maintenance Safety Information-aSL-3 Facility
Introduction (Insert facility name) is a state-of-the-art BSL-3 laboratory and/or animal facility. This facility has been built to the specifications of the National Institutes of Health, Division of Engineering Services Guidelines for the Construction of Laboratories and Vivariums and meets the requirements of the CDC/NIH Biosafety in Microbiological and Biomedical Laboratories, 4th edition. The facility is a validated BSL-3 facility.
Note: Containment laboratories are not contaminated unless there has been a major spill within the containment space. However, all personnel entering the containment areas must follow routine and facilityspecific precautions.
The BSL-3 facility has been constructed so that most of the systems that need routine servicing and maintenance are located in mechanical spaces outside the containment envelope. These systems are protected from potential contamination by HEPA filter units, physical separation from contaminated areas, and administrative controls. No routine maintenance should be required within the BSL-3 laboratories or animal facilities except for light fixture lamp changes. This maintenance is to be performed by laboratory personnel.
HVAC Maintenance

Figure 1
HVAC ducts and HEPA filter housing.
working on the equipment. 3. Maintenance work on exhaust ducts or fans downstream of the HEPA filters does not require decontamination or special personal protective equipment.
Supply Ductwork and Fans
Maintenance safety requirements: 1. Maintenance work on the supply system, fans or ducts does not require any special personal protective equipment.
Vacuum Systems
All vacuum systems are protected at the point of use by HEPA or equivalent filters. Maintenance safety requirements: 1. No special precautions are necessary for work on the vacuum systems within the building.
Exhaust Ductwork and Fans
HEPA filters have been installed in the filter units of the exhaust system. These filters protect the ductwork and fans from potential contamination. All ductwork between the laboratory and the filter housing is subject to contamination should a spill occur in the laboratory. Ductwork and fans protected by the HEPA filters are not considered contaminated. Maintenance safety requirements: 1. Any maintenance work on the exhaust ducts upstream of the HEPA filters would require decontamination of the ductwork from the laboratories up to and including the filter housing. 2. Once decontamination is performed, no special personal protective equipment is necessary for
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Entry Into Containment Areas
While there should be no need for routine maintenance within the containment area, all maintenance personnel who are required to enter the containment area must: 1. Receive permission from the designated individual in charge of the part of the facility that must be entered. 2. Schedule maintenance with the designated personnel in charge of the laboratory unit. 3. Obtain a document, signed by the laboratory supervisor, stating that laboratory personnel have secured all infectious materials and the laboratory has been appropriately disinfected (bench tops wiped with disinfectant, biosafety cabinets appropriately disinfected, etc.). 4. Use personal protective equipment as required by the designated individual in charge.
Be accompanied by BSL-3 laboratory personnel
while in the containment laboratory.
Maintenance on Equipment Within the Containment Areas
Routine, preventive maintenance on equipment within the containment suite should be reserved for scheduled routine yearly shutdown of the facility. Should equipment require service prior to routine shutdown, the owner/laboratory personnel must decontami-nate equipment prior to allowing maintenance personnel to handle it. Maintenance safety requirements: 1. Laboratory and animal care personnel must have knowledge of, and be capable of executing, the appropriate decontamination procedures for various pieces of equipment within their area. 2. Laboratory and animal care personnel must document their decontamination process and keep records of the decontamination of any equipment requiring maintenance.
3. If the equipment can be removed from the containment area, it should be decontaminated and removed by the area personnel. 4. If the equipment must remain in the containment area, and maintenance personnel must enter the containment area, they must follow the requirements for entry, listed above (Entry into Containment Areas).
